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(57) ABSTRACT 

The present invention provides a passenger airbag system that 
can prevent the airbag cushion from pressing the head of an 
occupant in a child restraint system mounted on the passenger 
Seat. 
A passenger airbag system according to an embodiment of 
the present invention includes: an airbag cushion inflated by 
gas flowing inside and including a head contact portion that 
contacts the head of an occupant in a child restraint system 
mounted on the passenger seat; a strap connected to the head 
contact portion; and a tether connected to the airbag cushion 
and pulling the strap Such that the head contact portion is 
depressed, when the airbag cushion inflates. 

13 Claims, 4 Drawing Sheets 
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PASSENGER ARBAG SYSTEM 

CROSS REFERENCE TO PRIORAPPLICATIONS 

This application claims priority to Korean Patent Applica 
tion No. 10-2010-0038010 (filed on Apr. 23, 2010), which is 
hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a passenger airbag system, 

more particularly a passenger airbag system in which the 
portion of an airbag cushion which contacts the head of the 
occupantina child restraint system mounted on the passenger 
seat is depressed when the airbag cushion inflates. 

2. Description of the Related Art 
In general, vehicles are equipped with airbag systems that 

prevent passengers from being hurt by direct impact against 
the structure of the vehicle by inflating between the structure 
of the vehicle and the passengers in a collision. 
The airbag systems are operated by an ACU (Airbag Con 

trol Unit) that controls an inflator, which is a gas generator, in 
response to a signal detected by a sensor that senses a colli 
Sion. That is, as the gas-generating Substance inside the infla 
tor is exploded by a control command from the ACU and gas 
is generated, the gas flows into the airbag cushion connected 
to the inflator and the airbag cushion is inflated by the gas 
flowing inside, thereby protecting the passenger. 
The airbag cushions, however, are generally manufactured 

to be expanded by expansion pressure for protecting adults, in 
consideration of the body conditions of adults. However, in 
Some cases, not only adults, but infants or children sit in the 
passenger seat, the excessive expansion pressure of the pas 
senger airbag cushion is potentially a dangerous life threat 
ening factor for of the infants or children. 

In practice, North America has established a law to pre 
clude infants and children from being hurt due to excessive 
expansion pressure of the passenger airbag cushion, by clas 
Sifying the passengers in the passenger seat, which are infants 
to 1 year or under and 3 years or under, and children 6 years 
or under. 

Therefore, there have been conducted many researches for 
developing passenger airbag cushions for protecting all pas 
sengers, that is, infants 1 year or under, 3 years or under, and 
children 6 years or under, in addition to adults, by controlling 
the expansion pressure of the passenger airbag cushion. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a passen 
ger airbag system that can prevent the airbag cushion from 
pressing the head of an occupant in a child restraint system 
mounted on the passenger seat. 
The present invention is not limited to the object and other 

objects, which are not described above, can be obviously 
understood by those skilled in the art from the following 
description. 

In order to achieve the objects of the present invention, a 
passenger airbag system according to an embodiment of the 
present invention includes: an airbag cushion inflated by gas 
flowing inside and including a head contact portion that con 
tacts the head of an occupant in a child restraint system 
mounted on the passenger seat; a strap connected to the head 
contact portion; and a tether connected to the airbag cushion 
and pulling the strap Such that the head contact portion is 
depressed, when the airbag cushion inflates. 
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2 
Other configurations of embodiments are included in the 

detailed description and drawings. 
A passenger airbag system according to the present inven 

tion has the advantage of preventing an airbag cushion from 
pressing down the head of the occupant in a child restraint 
system, because the head contact portion of the airbag cush 
ion which contacts the head of the occupant in the child 
restraint system is depressed, when the airbag cushion 
inflates. 
The present invention is not limited to the above-men 

tioned effects and other effects, which are not described 
above, can be obviously understood to those skilled in the art 
from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view illustrating the operation of a passenger 
airbag system according to an embodiment of the present 
invention; 

FIG. 2 is a perspective view of the airbag cushion shown in 
FIG. 1: 
FIG.3 is a perspective view showing the strap and a tether 

shown in FIG. 2; and 
FIG. 4 is a view illustrating the operation of an airbag 

cushion shown in FIG. 2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Advantages and features of the present invention, and 
methods of achieving them will be clear from the embodi 
ments described below in detail with reference to the accom 
panying drawings. However, the present invention is not lim 
ited to the embodiment described herein and may be 
implemented in various ways. Further, the embodiments help 
complete the present invention and are provided for those 
skilled in the art to help completely understand the spirit of 
the present invention, and the present invention is defined 
within the claims. The same reference numerals represent the 
same components throughout the specification. 
A passenger airbag system according to an embodiment of 

the present invention will be described hereafter with refer 
ence to the drawings. 

FIG. 1 is a view illustrating the operation of a passenger 
airbag system 10 according to an embodiment of the present 
invention. 

Referring to FIG. 1, the passenger airbag system 10 
according to an embodiment of the present invention is dis 
posed in an instrument panel 1 positioned forward apart from 
a passenger seat S in a vehicle. 
The passenger airbag system 10 includes an inflator 3 

generating gas and an airbag cushion 100 connected with the 
inflator 3. The airbag cushion 100 protect an occupant in the 
passenger seat Swhen inflated by the gas flowing inside from 
the inflator 3. 

Infants or children, as well as adults, sit in the passenger 
seat S. 
A child restraint system 20 is mounted on the passenger 

seat S and the infants or the children are laid in the child 
restraint system 20, with the head positioned toward to the 
front. 

North America has prescribed that the infants and the chil 
dren are classified into infants 1 year or under and 3 year or 
under and children 6 years or under to protect all of them from 
being hurt due to the expansion pressure of the aircushion bag 
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100. Therefore, the occupant C of the child restraint system 
20 considers all of the infants 1 year or under, 3 years or under, 
and children 6 years or under. 
The airbag cushion 100 includes ahead contact portion 121 

that contacts the head of the occupant C in the child restraint 
system 20. 

FIG. 2 is a perspective view of the airbag cushion 100 
shown in FIG. 1. 

Referring to FIGS. 1 and 2, the airbag cushion 100 includes 
a main panel 120 that contacts the occupant in the passenger 
seat S and side panels 140 and 160 connected at both sides of 
the main panel 120. 

The side panels 140 and 160 are a first side panel 140 
connected to the right side of the main panel 120 and a second 
side panel 160 connected to the left side of the main panel 
120. 

Vent holes 145 and 165 discharging gas are formed through 
the first side panel 140 and the second side panel 160 to 
prevent the airbag cushion 100 from inflating at excessive 
expansion pressure. In other words, the gas flowing inside the 
airbag cushion 100 from the inflator 3 after the airbag cushion 
100 expands to an appropriate size is discharged outside the 
airbag cushion 100 through the vent holes 145 and 165, such 
that the airbag cushion 100 can maintain appropriate expan 
sion pressure. 
The main panel 120 has a rear 122 where the head contact 

portion 121 is formed, a front 124 disposed apart from the rear 
122 and facing the rear 122, and atop 126 connecting the front 
124 and the rear 122. 
A groove 123 depressed inward is formed at the front 124 

and the head contact portion 121 depressed inward is formed 
at the rear 122. 
The groove 123 is continuously formed at the front 124 

from the first side panel 140 to the second side panel 160 and 
the head contact portion 121 is continuously formed at the 
rear 122 from the first side panel 140 to the second side panel 
160. 
When an adult sits in the passenger seat S and the airbag 

cushion 100 inflates, the front 124 contacts and protects the 
adult. 

Further, when the occupant C is in the child restraint sys 
tem 20 on the passenger seat S and the airbag cushion 100 
inflates, the rear 122 contacts and protects the occupant C. In 
this case, the head contact portion 121 of the rear 122 contacts 
the head of the occupant in the child restraint system 20. 

However, since the occupant C in the child restraint system 
20 is physically weaker than the adult, the head contact por 
tion 121 may hurt the neck of the occupant C in the child 
restraint system 20 by pressing down the head of the occupant 
C in the child restraint system 20 due to excessive expanding 
pressure when contacting the head of the occupant C in the 
child restraint system 20. 

Therefore, in order to prevent the occupant C in the child 
restraint system 20 from being hurt due to the excessive 
expansion pressure of the head contact portion 121, a strap 
130 is connected to the head contact portion 121 of the airbag 
cushion 100, and a tether 150 is connected to the airbag 
cushion 100 to pull the strap 130 such that the head contact 
portion 121 is depressed when the airbag cushion 100 inflates. 

FIG. 3 is a perspective view showing the strap 130 and the 
tether 150 shown in FIG. 2. 

Referring to FIGS. 2 and 3, the strap 130 is connected to the 
head contact portion 121 in the airbag cushion 100. 

Both ends 132 and 134 of the strap 130 are attached to the 
head contact portion 121 but a portion between the ends 132 
and 134 is not attached to the head contact portion 121, such 
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4 
that a hole 135 through which the tether 150 passes is defined 
between the strap 130 and the head contact portion 121. 
The tether 150 has one end attached to the top 126 of the 

airbag cushion 100 through the hole 135 and the other end 
attached to the groove 123 of the front 124 of the airbag 
cushion 100, to be movable through the hole 135. 
The tether 150 is disposed inside the airbag cushion 100 

and of which one end is attached to a middle portion between 
the first side panel 140 and the second side panel 160 of the 
top 126 of the airbag cushion 100 and the other end is attached 
to a middle portion between the first side panel 140 and the 
second side panel 160 of the groove 123 of the airbag cushion 
1OO. 
On the other hand, when the strap 130 is made of an 

inflexible material, the head of the occupant C in the child 
restraint system 20 may be hurt due to the inflexibility of the 
strap 130, when the head contact portion 121 of the airbag 
cushion 100 contacts the head of the occupant C in the child 
restraint system 20. 

Therefore, it is preferable that the strap 130 is made of a 
flexible material. The strap 130 is made of the same material 
as the airbag cushion 100 in this embodiment. In detail, the 
strap 130 is formed by coating the fabric with silicon that can 
Sustain gas temperature and sewing the fabric to the head 
contact portion 121. 

Further, similar to the strap 130, the tether 150 is preferably 
made of a flexible material. The tether 150 is also made of the 
same material as the airbag cushion 100 in this embodiment, 
similar to the strap 130. In detail, the tether 150 is formed by 
coating the fabric with silicon that can Sustain gas tempera 
ture, and of which one end is sewn to the top 126 of the airbag 
cushion 100 through the hole 135 and the other end is sewn to 
the groove 123 of the front 124 of the airbag cushion 100. 
The operation of the passenger airbag system 10 having the 

configuration according to an embodiment of the present 
invention is as follows. 

FIG. 4 is a view illustrating the operation of the airbag 
cushion 100 shown in FIG. 2. In FIG. 4, (a) is a view illus 
trating when the airbag cushion 100 does not fully expand and 
(b) is a view illustrating when the airbag cushion 100 fully 
expands. 

First, when gas flows into the airbag cushion 100 from the 
inflator 3, as shown in (a) of FIG.4, the groove 123 depressed 
inward remains in the front 124 of the airbag cushion 100 and 
the head contact portion 121 depressed inward remains in the 
rear 122, before the airbag cushion 100 fully expands. 

In this position, as the gas continues flowing into the airbag 
cushion 100 from the inflator 3, the airbag cushion 100 starts 
to further inflate, in which the groove 123 on the front 124 
pulls the tether 150 while expanding. 

Accordingly, the tether 150 pulls the strap 130, moving 
along the groove 123 when the groove 123 expands, and the 
airbag cushion 100 correspondingly fully expands. After the 
groove 123 completely expands, as shown in (b) of FIG.4, the 
head contact portion 121 depressed inward from the rear 122 
is further depressed, such that it is possible to prevent the 
airbag cushion 100 from pressing down the head of the occu 
pant C in the child restraint system 20. 

In particular, in the passenger airbag system 10 according 
to an embodiment of the present invention, it could be seen 
that the head contact 121 remained depressed even in 50 msec 
after the airbag cushion 100 started inflating. That is, the 
airbag cushion 100 was prevented from pressing the head of 
the occupant Cin the child restraint system 20 by reducing the 
initial expansion pressure of the airbag cushion 100 in the 
related art; however, in this configuration, the expansion pres 
sure of the airbag cushion 100 increase again 50 msec after 
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the airbag cushion 100 starts inflating, such that the airbag 
cushion 100 may still press down the head of the occupant C 
in the child restraint system 20. However, in the passenger 
airbag system 10 according to an embodiment of the present 
invention, since the head contact portion 121 keeps depressed 
even 50 msec after the airbag cushion 100 starts inflating, it is 
possible to more securely prevent the airbag cushion 100 
from pressing down the head of the occupant C in the child 
restraint system 20. 

While certain embodiments have been described above, it 
will be understood to those skilled in the art that the embodi 
ments described are by way of example only. Accordingly, it 
should be construed that the embodiments described herein 
are just exemplified and not limited. The scope of the present 
invention is defined in the following claims and all changed or 
modified types derived from the meanings and scope of the 
claims and the equivalent concept thereof should be con 
Strued as being included in the scope of the present invention. 
What is claimed is: 
1. A passenger airbag system, comprising: 
an airbag cushion inflated by gas flowing inside and includ 

ing a head contact portion for contacting the head of an 
occupant in a child restraint system mounted on the 
passenger Seat; 

a strap connected to the head contact portion; and 
a tether connected to the airbag cushion and pulling the 

strap Such that the head contact portion is depressed, 
when the airbag cushion is completely deployed. 

2. The passenger airbag system according to claim 1, 
wherein the airbag cushion includes: 

a rear where the head contact portion is formed; 
a front spaced apart from the rear and facing the rear; and 
a top connecting the front with the rear, 
wherein the tether has one end connected to the top and the 

other end connected to the front such that the tether 
passes across a first space inside the airbag cushion 
between the strap and the top to which said one end of 
the tether is connected, and a second space inside the 
airbag cushion between the strap and the front to which 
the other end of the tether is connected. 

3. The passenger airbag system of claim 2, wherein the 
head contact portion faces an instrument panel facing the 
passenger seat and the front faces the back of the passenger 
seat, when the airbag cushion is deployed. 

4. The passenger airbag system according to claim 1, 
wherein both ends of the strap are connected to the head 
contact portion but a portion between the both ends of the 
strap is not connected to the head contact portion, Such that a 
hole through which the tether passes is defined between the 
strap and the head contact portion. 
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5. The passenger airbag system according to claim 4. 

wherein the tether is disposed movably through the hole. 
6. The passenger airbag system according to claim 1, 

wherein the tether or the strap is disposed in the airbag cush 
ion. 

7. The passenger airbag system according to claim 1, 
wherein the tether or the strap is made of a flexible material. 

8. The passenger airbag system according to claim 1, 
wherein the tether or the strap is sewn to the airbag cushion. 

9. The passenger airbag system according to claim 1, 
wherein the head contact portion remains depressed even 50 
msec after the airbag cushion starts inflating. 

10. The passenger airbag system of claim 1, wherein the 
head contact portion is positioned between the back of the 
passenger seat and the head of the occupant, when the airbag 
cushion is deployed. 

11. A passenger airbag system, comprising: 
an airbag cushion inflated by gas flowing inside and includ 

ing a head contact portion for contacting the head of an 
occupant in a child restraint system mounted on the 
passenger Seat; 

a strap connected to the head contact portion; and 
a tether connected to the airbag cushion and pulling the 

strap Such that the head contact portion is depressed, 
when the airbag cushion inflates, 

wherein the airbag cushion includes: 
a rear where the head contact portion is formed; 
a front spaced apart from the rear and facing the rear, and 
a top connecting the front with the rear, 
wherein the tether has one end connected to the top and the 

other end connected to the front, 
wherein the front has a groove depressed inward at the 

portion where the tether is connected. 
12. The passenger airbag system according to claim 11, 

wherein the airbag cushion includes: 
a main panel having the rear, the front, and the top; and 
a first side panel and a second side panel that are connected 

to both sides of the main panel, respectively, 
wherein the tether has one end connected to a middle 

portion between the first side panel and the second side 
panel in the top and the other end connected to a middle 
portion between the first side panel and the second side 
panel in the groove. 

13. The passenger airbag system according to claim 11, 
wherein the rear is depressed inward to form the head contact 
portion and the tether pulls the strap while moving with the 
groove, when the groove expands such that the head contact 
portion is further depressed. 
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